Epigenetic deregulation of genomic imprinting in humans: causal mechanisms and clinical implications.
Mammalian genes controlled by genomic imprinting play important roles in development and diverse postnatal processes. A growing number of congenital disorders have been linked to genomic imprinting. Each of these is caused by perturbed gene expression at one principal imprinted domain. Some imprinting disorders, including the Prader-Willi and Angelman syndromes, are caused almost exclusively by genetic mutations. In several others, including the Beckwith-Wiedemann and Silver-Russell growth syndromes, and transient neonatal diabetes mellitus, imprinted expression is perturbed mostly by epigenetic alterations at 'imprinting control regions' and at other specific regulatory sequences. In a minority of these patients, DNA methylation is altered at multiple imprinted loci, suggesting that common trans-acting factors are affected. Here, we review the epimutations involved in congenital imprinting disorders and the associated clinical features. Trans-acting factors known to be causally involved are discussed and other trans-acting factors that are potentially implicated are also presented.